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a  b  s  t  r  a  c  t
We  report  the  case  of  a  51-year-old  woman  who  presented  with  acute  myocardial  infarction  as  initial
symptom  of an  inﬁltrative  lung  neoplasia.  The  patient  was  admitted  to our center  following  an  out-of-
hospital  cardiac  arrest  due  to ventricular  ﬁbrillation  which  was  cardioverted.  On  electrocardiography
an  anterior  wall  ST-elevation  was  found  and  urgent  coronary  angiography  was  performed.  Left  anterior
descending  coronary  artery  was  occluded  and  after  thrombus  aspiration,  an  image  of  diffuse  loss  of  lumen
diameter  and  absence  of  coronary  branches  was  compatible  with  an extrinsic  compression.  Such ﬁndings
along  with  a  lingula  consolidation  on  chest  X-ray  examination  suggested  a thoracic  neoplasia.  Enhanced-
chest  computed  tomography  showed  a mass  located  in  the  lingula  with  extensive  mediastinal  inﬁltration
involving  pericardium  and  myocardium.  Anatomopathologic  examination  conﬁrmed  the  presence  of  lung
adenocarcinoma.
<Learning  objective:  In  patients  with  neoplasms  should  be  suspected  cardiac  tumor  inﬁltration  in  those
with acute  myocardial  infarction.  Since  differential  diagnosis  between  true  AMI  electrocardiographic
(ECG)  changes  and  pseudo-AMI  ECG  changes  in  patients  with  secondary  cardiac  tumors  assumed  to  be
difﬁcult,  such  TTE  or IVUS  ﬁndings  of  extra-cardiac  tumor  could  help  physicians  to  make  an  accurate
diagnosis.>
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We  present the case of a 51-year-old female, admitted to the
ospital after an out-of-hospital cardiac arrest due to ventricu-
ar ﬁbrillation. Following deﬁbrillation, electrocardiography (ECG)
howed anterior wall ST-segment elevation (Fig. 1). Laboratory
ests showed elevated cardiac enzymes [peak high sensitivity-
roponin T 2425 ng/ml, creatine kinase (CK) 1451 U/l, CK-Mb
35 U/l]. Severe left ventricular dysfunction was  evident in the
chocardiogram, which provided new clues of an extrinsic com-
ression/invasion of the anterolateral wall of the left ventricle
Fig. 2 and Video 1). An emergency coronary angiography con-
rmed the occlusion of mid  left anterior descending coronary
rtery. After thrombus aspiration, there was obvious loss of lumi-
al diameter all along the mid  and distal segments and absence
f ramiﬁcations, with an image suggesting extrinsic compression
s. acute dissection (Fig. 3); the latter of which was eventually
uled out with intravascular ultrasound (IVUS) (Fig. 4A and B and
ideo 2). Focal vasospasm was suspected but was  also ruled out
ecause the narrowing did not normalize after intracoronary nitro-
lycerin administration. Enhanced-chest computed tomography-
can showed a lingular mass consistent with peripheral lung
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adenocarcinoma, with extensive mediastinal invasion involv-
ing visceral and parietal pleura, pericardium, myocardium, and
the main pulmonary artery, as well as metastatic lymph nodes
(Fig. 5A and B). Pathological analysis of tissue obtained through
transthoracic puncture conﬁrmed the diagnosis of moderately dif-
ferentiated lung adenocarcinoma. From a neurological standpoint,
the patient suffered severe postanoxic encephalopathy. Taking into
account the patient’s poor condition, the extent of tumor invasion
and the potential toxicity involved in the use of chemotherapy, a
palliative strategy was  sought, with the patient eventually dying 30
days after admission due to airway obstruction caused by bronchial
secretions.
Supplementary material related to this article found, in the
online version, at http://dx.doi.org/10.1016/j.jccase.2012.10.013.
Discussion
Primary tumors of the heart are extremely rare; on the other
hand, the incidence of metastatic tumors in the heart is higher,
ranging from 1.5% to 20% in autopsy reports of patients with known
extracardiac tumors, and 0.2–6.5% in non-selected patients [1]. The
incidence is similar in both males and females and the average
age is around 60 years [2].  There are four major means of tumor
propagation: lymphatic, hematogenous, through direct invasion,
and through intracavitary extension [2].  Among metastatic cardiac
tumors the most frequently found in autopsies are lung tumors,
vier Ltd. All rights reserved.
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Fig. 1. Electrocardiography showed anterior and lateral wall ST-segment elevation.
Fig. 2. Apical four-chamber view transthoracic echocardiogram. The image suggests
extrinsic compression and likely invasion of the lateral wall of the left ventricle
(white arrow).
Fig. 3. Left coronary angiogram in right anterior oblique cranial projection showing
a  large-caliber left anterior descending coronary artery, with loss of luminal diam-
eter all along the mid  and distal segments and absence of diagonal branches (white
arrows).
Fig. 4. (A) Vascular luminal narrowing irregular without atheromatous plaque, dis-
section or thrombus. Increased perivascular refraction at the level of tumor lesion.
(B) Coronary vessel lumen proximal to the site of occlusion.
A. Uribarri et al. / Journal of Cardio
Fig. 5. (A) Thoracic transverse CT-scan cut at mesoventricular level. Metastatic inva-
sion of both the pericardium anterior to the right ventricle (arrows) and of the left
ventricular free wall is evident. (B) Thoracic transverse computed tomography (CT)-
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fcan cut at the level of the origin of the great vessels. Note the large lingular tumor
hich inﬁltrates the mediastinal pleura and the inferior and lateral wall of the main
ulmonary artery (white arrow).
amely adenocarcinoma [1,2], although melanoma is known to
ave the highest tendency to extend to the heart. The pericardium
s the likeliest site of invasion, present in around two  thirds of cases,
ith the endocardium being the least likely (5%) [2].
Clinical manifestations vary, from asymptomatic cases to
ife-threatening pericardial tamponade, ventricular arrhythmias,
ongestive heart failure, and coronary artery involvement (as we
escribe in this case) [1,2]. Such variability complicates diagnosis
nd often eventually leads to these neoplasias becoming autopsy
ndings. Myocardial ischemia can be attributed to either direct
oronary artery invasion and/or compression, tumor embolization,
ericardial invasion, and pericarditis, continued myocardial com-
ression, or release of inﬂammatory mediators [2,3]. In our case,
xtrinsic compression may  have also acted as a trigger of the event.
Echocardiography remains the most widely used imaging
odality in the study of cardiac masses, due to its accessibility and
ower cost, despite its limitations, which may  include a reduced
eld of view, observer-dependency, and poor acoustic windows.
oth high resolution computed tomography scanning and cardiac
agnetic resonance imaging afford a better anatomical image and
urther tissue characterization [4,5]. In our case echocardiography
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was the key to diagnosis, as it showed compression of the lateral
aspect of the lef ventricle by an adjacent mass, conﬁrming the sus-
picion raised by IVUS.
Electrocardiographic ﬁndings are non-speciﬁc in two  thirds of
patients, although certain alterations should lead the clinician to
suspect metastatic invasion of the heart in patients with known
extracardiac tumors; among these the most common includes ST
segment changes and T-wave inversion [6].  Prolonged localized ST-
segment elevation with no concurrent Q-waves in the same leads
has been described as characteristic for tumor invasion. These ECG
changes described as pseudo-acute myocardial infarction (AMI)
in previous papers [7,8], makes difﬁcult the differential diagnosis
between true AMI  ECG changes and pseudo-AMI ECG changes in
patients with secondary cardiac tumors. The indication for urgent
coronary angiography in these cases should be marked by the med-
ical clinic; imaging and laboratory techniques could be helpful.
Given the fact that cardiac metastases are usually diagnosed
in the context of systemic dissemination, at such stage of disease,
treatment should be palliative, whereas curative intent should be
reserved for rare cases of highly localized tumors and chemother-
apy is advised in sensitive tumors [1].  In spite of these treatment
options prognosis is poor, with most patients dying within the ﬁrst
year after diagnosis and 5-year survival rate reported at 7% [1].
Although there are reports in the literature which describe MI
secondary to direct myocardial inﬁltration by a malignant neoplasia
[9,10], we  present the only case reported of out-of-hospital cardiac
arrest caused by AMI  secondary to extrinsic compression of a coro-
nary artery by a metastatic tumor. In our case high suspicion of
an acute ischemic event and presentation as cardiac arrest meant
that emergency coronary angiography was mandatory; with IVUS
and transthoracic echocardiography eventually becoming decisive
in raising the suspicion of extrinsic compression as the cause of the
event.
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